,. The main components of this closed-system recirculator-purifier are a circulating pump, a pressure-regulating system, and a purification bed. Gas flow rates of up to 35 ft 3 /h may be obtained while the spark chamber is held at a preset pressure plus or minus 0.02 in. of water.
In normal routine operation the impurity level of the gas can be held to less than 50 parts per million.
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UCRL-18666
Increasing use of spark chambers 'has necessitated development of an apparatus to recirculate the gas us ed. The demand for spark chamber neon gas (nominally 900/0 neon, 100/0 helium) has reduced its cost severalfold in the last few years. Howev~r, the present price of this gas is still so.mewhat more than a dollar per ft 3 , and this precludes its usage in a "once-through-and-vented" fashion for all except the very smallest of spark chambers. Any device to recirculate the gas should neces sarily purify it, not only to remove gaseous compounds formed or liberated {from solid surfaces} by the sparks, but also to give the experimenter a wider choice in his selection of materials for the construction of the spark chamber. The ideal apparatus would then allow the experimenter to maximize the flow rate in order to get good sparks rather than minimize it because of economic necessity, and this ideal apparatus would also remove all gases except those the experimenter wanted.
The apparatus described here is a reasonable approximation of the ideal (see Fig. 1 ). Molecular sieve is used to purify the gas; two identical purification units are connected in parallel so that one can be regenerated while the other is in use. In each of these units the gas to be purified flows, first through a bed of 1.3X molecular sieve 1 at room temperature, then through a heat exchanger to a bed of5A molecular The hoses should be connected so that the input to the spark chamber is at the top of the chamber and the outflow is at the bottom, although in actual practice experimenters seem touse the reverse configuration about half of the time.
About 20 volume changes are required before a chamber, initially full of air, contains gas of sufficient purity for operation. For example, a 16_ft 3 chamber "cleaned up" in 12 hours at a flow rate of , 25 ft 3 /h; the purifiers were changed four times during this period. In normal operation experimenters fall into the habit of changing purifiers
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~nce a day, particularly if they are using alcohol. A set of very large \ {and very clean} chambers operated ~ 5 days without a purifier change;
at the end of this time the impurity level'measured with a gas chromatograph was still very low. Usually impurity levels are lower than the following "least count" of the mass spectrometer on which gas samples were analyzed: 02' 25 ppm; N 2 , 25 ppm; Ar, 20 ppm, CO 2 , 15 ppm.
This recirculator-purifier has been in use at Lawrence Radiation
Laboratory since 1964; we now have 18 of thes e devices, and at least 12 of them are in operation at any given time. They perform well and faithfull y.
Victor Perez-Mendez was the first to tell us of the need for such a device; we express ourappreciation for the numerous stimulating conversations that have followed.
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